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Molecular diagnostic methods using genetic material probes have been employed in the health care field for the detection and quantitation of several species of microorganisms (2, 5) . These methods are faster and more suitable than traditional culture methods. In addition, the possibility of the inclusion of difficult-to-culture, uncultivable, or uncharacterized species in the set of target species has led to a more comprehensive investigation of microorganism communities in oral infections (1, 7) .
The checkerboard DNA-DNA hybridization method has been widely used in dentistry to detect pathogenic or nonpathogenic species harbored in the oral cavities of healthy and/or diseased patients (3, 4) . This method enables the rapid and simultaneous identification of several microbial species (up to 45) in a large number (up to 28) of oral samples. The original method proposed by Socransky et al. (8) employs digoxigenin-labeled whole genomic DNA probes which are hybridized to DNA samples, followed by chemiluminescent detection, as a result of an antigen-antibody reaction. However, technical difficulties associated with this reaction, material costs, and mainly the processing time needed due to the higher number of membranes to be evaluated can limit the use of this protocol or make it difficult to use. Thus, in the present study, we describe a modified protocol which employs rapid direct labeling and detection of whole genomic DNA probes as an alternative form of the checkerboard DNA-DNA hybridization method.
Genomic DNA was extracted from isolates of the bacterial species according to a modification of the method originally described by Pitcher et al. (6) . The whole genomic DNA probes from the 13 bacterial species were directly labeled with thermostable alkaline phosphatase enzyme using the AlkPhos Direct Labeling and Detection System (GE Healthcare UK). Briefly, 100 ng of denatured DNA was mixed with the labeling buffer and alkaline phosphatase enzyme. Formaldehyde was then added to covalently cross-link the enzyme to the probe.
The resulting alkaline phosphatase-labeled probes were adjusted to a final concentration of 1 ng/l.
Tests with different DNA probe concentrations were performed in order to optimize the amounts of labeled probe necessary to distinctively detect 10 4 , 10 5 , 10 6 , and 10 7 cells with the lowest possible background. The labeled probes were hybridized against whole genomic DNA extracted from each bacterial species. After the calibration tests, the labeled DNA probes were tested against oral biofilm samples. Subgingival biofilm samples from 10 periodontally healthy or minimally diseased subjects were collected with sterile paper points. After harvesting, each sample was transferred to a microtube containing 150 l of TE (10 mM Tris-HCl, 1 mM EDTA, pH 7.6), followed by the addition of 150 l of 0.5 M NaOH. The samples were kept at Ϫ20°C until processing by the checkerboard DNA-DNA hybridization method. The samples were applied to the membranes according to Socransky et al. (8) . The membranes were prehybridized at 60°C for 2 h in a hybridization buffer consisting of NaCl at 0.5 M and blocking reagent at 0.4% (wt/vol). Defined amounts of labeled whole genomic probes were applied to the membranes. Hybridization was performed overnight at 60°C under gentle agitation. On the following day, the membranes were washed twice at 65°C for 30 min in primary wash buffer (urea at 2 M, sodium dodecyl sulfate at 0.1%, NaH 2 PO 4 at 50 mM [pH 7.0], NaCl at 150 mM, MgCl 2 at 1 mM, blocking reagent at 0.2% [wt/vol]) and twice in secondary wash buffer (Tris base at 1 M, NaCl at 2 M, MgCl 2 at 1 M) at room temperature for 15 min. After washing, the hybrids were direct detected by chemiluminescence using the Gene Images CDP-Star Reagent (GE Healthcare UK). Signals were detected by exposing the membrane to ECL Hyperfilm-MP (GE Healthcare UK) for 10 min. The images obtained on Hyperfilm were digitized and analyzed with the ImageQuant TL software (GE Healthcare UK). Based on the pixel intensities of the chemiluminescent signals that originated from the cell concentrations of each sample compared with the control lanes, the amounts of bacterial cells collected from the subgingival samples could be classified according to the following scores, as proposed by Socransky et al. (8) Figure 1 represents the hybridization of labeled probes against 24 subgingival biofilm samples from healthy subjects. The signals can be quantified by comparing the intensities of the signals from the dental samples to those of the control samples (lanes 10 5 , 10 6 , and 10 7 ) in the membrane. The results revealed that all of the species tested for were detected in most of the subgingival biofilm samples investigated. Aggregatibacter actinomycetemcomitans a was present in amounts of Ͼ10 5 and Յ10
6 cells in 14 of the samples tested. Prevotella nigrescens and Veillonella parvula were the species founded with a lower incidence. Our results revealed that this alternative protocol provides a shortened processing time with a sensitivity and specificity comparable to those of the original and that it is suitable for use in studies using the checkerboard DNA-DNA hybridization format.
